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BACKGROUND OF THE INVENTION 
Field of The Invention 

[0001] The present invention relates to a process for producing an ink jet head for discharging ink which is used in an 
ink jet printing system. More particularly, the present invention relates to a process which enables to efficiently form a 
precise ink pathway with no deformation for an ink jet head and to attain the mass-production of a high quality ink jet 
head at a high yield by way of a process for producing an ink jet head which includes the steps of forming a photosen- 
sitive resin layer capable of contributing to the formation of an ink pathway on a substrate for an ink jet head, forming a 
coating resin layer on said photosensitive resin layer, and removing a predetermined ink pathway-forming portion of 
said photosensitive resin layer by way of elution to form an ink pathway. 

Related Background Art 

[0002] There are known a number of ink jet heads used in an ink jet printing system (or a liquid jet recording system) 
for performing printing. These ink jet heads are usually provided with a discharging outlet (which will be hereinafter 
occasionally called an orifice) for discharging printing liquid (ink), an ink pathway communicated with said discharging 
outlet and an energy generating element for generating energy utilized for discharging said ink. 
[0003] As for the production of such ink jet head, there is known a process wherein fine grooves for the formation Of 
ink pathways are formed at a given plate made of glass, metal or the like by way of cutting processing or etching 
processing, and the plate having the thus formed fine grooves is joined with a substrate for an ink jet head which is pro- 
vided with discharging energy-generating elements to form ink pathways. However, as for this process for the produc- 
tion of an ink jet head, there are such problems as will he described in the following. That is, in the case where the 
formation of said fine grooves by way of the cutting processing, problems entail in that it is difficult for each of the fine 
grooves to have a smooth inner wall face, a crack or/and breakage are liable to occur at the plate, and therefore, a desir- 
able yield cannot be attained. In the case where the formation of said fine grooves by way of the etching processing, 
problems entail in that it is difficult to attain a uniformly etched state for all the fine grooves obtained, and the process 
for practicing the etching processing is complicated, resulting in an increase in the production cost. Therefore, there is 
a tendency for ink jet heads produced according to the above process for the production of an ink jet head to be varied 
in printing characteristics and therefore, the above process for the production of an ink jet head is difficult to stably 
mass-produce a desirable ink jet head having ink pathways having a uniform pattern at a high yield. In addition, as for 
the above process for the production of an Inkjet head, there is also a problem in that upon joining the plate having the 
fine grooves with the substrate for an ink jet head, precise positioning between the two members cannot be easily con- 
ducted. Consequently, the above process for the production of an ink jet head is not suitable for the mass-production of 
a high quality ink jet head at a high yield. 

[0004] In order to eliminate the problems in the foregoing process for the production of an ink jet head, U.S. Pat. No. 
4,450,455 (hereinafter referred to as document 1) discloses a process for the production of a liquid jet recording head 
(that is, an ink jet head) which comprises providing a substrate for an Inkjet head which is provided with energy gener- 
ating elements disposed thereon, forming a dry film composed of a photosensitive resin material on the substrate for 
an ink jet head, forming grooves for the formation of ink pathways at the dry film by way of photolithography, joining a 
top plate made of glass or the like to the substrate for an ink jet head which is provided with the grooves using an adhe- 
sive to obtain a joined body, and mechanically cutting an end portion of the joined body to form discharging outlets 
whereby obtaining an ink jet head. 

[0005] The process for the production of an ink jet head described in document 1 has advantages in that as the 
grooves for the formation of ink pathways are formed by way of photolithography, the grooves can be precisely formed 
as desired; and the joining of the substrate for an ink jet head to the top plate can be easily conducted without a neces- 
sity of severely positioning the two members since the grooves for the formation of ink pathways are previously formed 
at the energy generating elements-bearing substrate for an ink jet head prior to joining the substrate to the top plate. 
However, as for the processjor the production of an ink jet head described in document 1 , there are such disadvantages 
as will be described in the following. That is, (1) in the step of joining the substrate for an ink jet head to the top plate, 
the adhesive is liable to get in the ink pathways formed, wherein there is a tendency for the resulting ink pathways to be 
deformed; (2) in the step of mechanically cutting the joined body in order to form the discharging outlets, a swarf caused 
during the mechanical cutting is liable to get in the ink pathways, wherein the resulting Inkjet head is liable to suffer from 
clogging during the operation thereof for performing printing; and (3) since the ink pathway-forming portions of the 
joined body are caved, some of the discharging outlets formed by mechanically cutting the joined body are liable to be 
accompanied with a breakage. 
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[0006] Consequently, the process for the production of an ink jet head described in document 1 is also not suitable 
for the mass-production of a high quality ink jet head at a high yield. 

[0007] In order to eliminate these problems, U.S. Pat. No. 4,657,631 (hereinafter referred to as document 2) discloses 
a process for the production of an ink jet head which comprises providing a substrate for an ink jet head which is pro- 

5 vided with energy generating elements disposed thereon, forming a resin pattern (that is, a resin solid layer) composed 
of a solubilizable resin at a predetermined ink pathway-forming portion on the substrate for an ink jet head, forming a 
coating resin layer composed of epoxy resin or the like so as to cover the resin solid layer on the substrate for an ink jet 
head, hardening the coating resin layer, and removing the resin solid layer by eluting it to form ink pathways, whereby 
obtaining an ink jet head. In addition, U.S. Pat. No. 5.331 ,344 (hereinafter referred to as document 3) discloses a proc- 

10 ess for the production of an ink jet head which comprises providing a substrate for an ink jet head which is provided with 
energy generating elements disposed thereon, forming a two-layered photosensitive layer comprising a first photosen- 
sitive layer and a second photosensitive layer on the substrate for an ink jet head, forming a latent image pattern for the 
formation of ink pathways at the first photosensitive layer while forming a latent image pattern for the formation of dis- 
charging outlets at the second photosensitive layer, and developing these two latent image patterns at the same time, 

is whereby obtaining an ink jet head. Further, U.S. Pat. No 5,458,254 (hereinafter referred to as document 4) discloses a 
process for the production of an ink jet head based on the process described in document 2 wherein an ionizing radia- 
tion decomposable photosensitive resin is used as the constituent resin of the resin pattern (the resin solid layer) in the 
process described in document 2. 

[0008] In any of the processes described in documents 2 to 4, a solubilizable resin layer is disposed at a predeter- 

20 mined ink pathway-forming portion on the substrate for an ink jet head and a coating resin layer is disposed on the sol- 
ubilizable resin layer while maintaining the resin layer as it is, and the resin layer is removed by way of elution, wherein 
desired ink pathways can be precisely formed without being deformed and without the incorporation of an adhesive into 
the ink pathways which is occurred in the case of the process for the production of an ink jet head described in docu- 
ment 1 Further, in the case where an end portion of the substrate for an ink jet head which is provided with the coating 

25 resin layer thereon should be mechanically cut as in the process described in document 1 , since the solubilizable resin 
is charged in the ink pathway-forming portion, a swarf caused upon the cutting operation is prevented from getting into 
the resulting ink pathways and the resulting discharging outlets are prevented from suffering from a breakage. 
[0009] In documents 2 to 4, as the solubilizable resin, there is used a positive type resist in view of easiness for 
removal. The positive type resist is capable of forming a desired pattern by virtue of a difference between the solution 

30 velocity of an exposed portion and that of a non-exposed portion. In any of the processes described in documents 2 to 
4, the ink pathway-forming portion is subjected to exposure and thereafter, it is removed by way of elution. 
[001 0] In any of the processes described in documents 2 to 4, the formation of the coating resin layer on the ink path- 
way-forming portion is conducted by way of so-called solvent-coating process, The solvent-coating process is con- 
ducted in a manner of dissolving a resin, which is to be applied onto an object, in a given solvent and applying the 

35 resultant liquid onto the object. The solvent-coating process is typically represented by spin coating process. The spin 
coating process has an advantage in that a film having a uniform thickness can be relatively easily formed. 
[001 1 ] Now, particularly in the process for the production of an ink jet head of a so-called side shooter type which has 
a discharging outlet above an electrothermal converting body as an energy generating element capable of generating 
energy utilized for discharging ink, said discharging outlet is formed at the coating resin layer and therefore, the thick- 

40 ness of the coating resin layer Js an important factor of deciding the distance between the electrothermal converting 
body and the discharging outlet which governs the ink discharging characteristics of the ink jet head. In view of this, the 
formation of the coating resin layer in the production of a side shooter type ink jet head is usually conducted by the spin 
coating process. 

[0012] In the case of forming the coating resin layer by the solvent-coating process, as the solubilizable resin layer 
45 comprised of the positive type resist which corresponds the ink pathway-forming portion is previously disposed as 
above described, it is important to have a careful attention for the solvent to be used. Particularly when as the solvent 
used in the solvent-coating process, a solvent having a excessively strong dissolving power is used, there is a tendency 
in that the exposed portion of the solubilizable positive type resist is dissolved while the non-exposed portion thereof 
being partly dissolved, wherein the resulting ink pathways are liable to be accompanied with a deformation. 
so [001 3] By the way, in order to form a film having on a substrate for an ink jet head at a uniform thickness by the solvent- 
coating process (that is, the spin coating process), it is necessary to properly adjust the evaporation rate and viscosity 
of a solvent used. As the film thus formed in the ink jet head field, it is usually made to have a thickness which is thicker 
than that of a film formed in the semiconductor device field. Therefore, in order to form such thick film at a uniform thick- 
ness in the ink jet head field, related film-forming conditions are necessary to be more severely controlled in comparison 
55 with the case of forming the film in the semiconductor device field. 

[0014] As the thickness of the coating resin film governs the discharging characteristics of the resulting ink jet head 
as above described, the adjustment of the evaporation rate and viscosity of the solvent used eventually affects to the 
yield of an ink jet head obtained. Particularly the use of a solvent having a low evaporation rate can easily attain the 
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formation of a film at a uniform thickness. However, solvents having a low evaporation rate are mostly strong in dissolv- 
ing power. In the foregoing conventional processes for the production of an ink jet head, when a solvent having a strong 
dissolving power is used upon the application of a given resin for the formation of the coating resin layer, a deformation 
is liable to occur at the resulting ink pathways, resulting in reducing the yield of an ink jet head obtained. This situation 
makes it difficult to attain an improvement in the productivity of an ink jet head. 

[001 5] Consequently, in accordance with any of the conventional processes for the production of an ink jet head which 
includes the steps of forming a photosensitive resin layer contributing to the formation of an ink pathway on a substrate 
for an ink jet head, forming a coating resin layer on the photosensitive resin layer, and removing a predetermined ink 
pathway-forming portion of the photosensitive resin layer by way of elution to form an ink pathway, there is a problem in 
that it is difficult to efficiently form a precise ink pathway with no deformation for an ink jet head and to attain the mass- 
production of a high quality ink jet head at an improved yield. 

SUMMARY OF THE INVENTION 



[001 6] The present inventors conducted extensive studies through experiments in order to solve the foregoing prob- 
lems in the prior art and in order to attain a process which enables to effectively form an ink pathway with no deforma- 
tion even when a solvent having a strong dissolving power is used upon forming the coating resin layer by way of the 
coating process and to mass-produce a high quality ink jet head at an improved yield. 

[001 7] As a result, there was obtained the following finding. That is, when a photosensitive layer composed of an ion- 
izing radiation decomposable photosensitive resin containing a crosslinkable structural unit is formed at a predeter- 
mined ink pathway-forming portion on a substrate for an ink jet head, the photosensitive layer is crosslinked, a coating 
resin layer is formed on the crosslinked photosensitive layer, and ionizing radiation is irradiated to a predetermined por- 
tion of the crosslinked photosensitive layer which contributes to the formation of an ink pathway through the coating 
resin layer, the above aims can be effectively attained as desired. The present invention has been accomplished based 
25 on this finding. 

[0018] An object of the present invention is to provide a process which enables to efficiently produce a high quality 
ink jet head having a highly precise ink pathway at a high yield. 

[001 9] Another object of the present invention is to provide a process which enables to efficiently produce a high qual- 
ity inkjet head having a highly precise inkpathway with no deformation at a high yield even when the coating resin layer 
is formed by the coating process while using a solvent having a strong dissolving power. 

[0020] A further object of the present invention is to provide a process which enables to efficiently produce a high 
quality ink jet head having a highly precise ink pathway at a high yield without a substantial limitation for the resin by 
which the coating resin layer is constituted and also for the solvent used upon forming the coating resin layer by the 
coating process. 

[0021] A still further object of the present invention is to provide a process which enables to efficiently produce a high 
quality ink jet head having a highly precise ink pathway at a high yield while easily attaining uniformity for the thickness 
of the coating resin layer. 



BRIEF DESCRIPTION OF THE DRAWING 
[0022] 



FIGs. 1 to 9 are schematic views for explaining production steps of a first embodiment of a process for the produc- 
tion of an ink jet head according to the present invention. 

FIGs. 10 to 1 7 are schematic views for explaining production steps of a second embodiment of a process, for the 
production of an ink jet head according to the present invention. 

FIG. 18 is a schematic view for explaining a step of forming a discharging outlet by way of photolithography in the 
present invention. 

FIGs. 1 9 to 25 are schematic views for explaining production steps of producing an ink jet head in Examples 1 to 4 
so belonging to the first embodiment of the present invention, which will be later described. 

FIGs. 26 to 31 are schematic views for explaining production steps of producing an ink jet head in Examples 5 and 
6 belonging to the second embodiment of the present invention, which will be later described. 
FIG. 32 is a schematic diagram illustrating an inkjet apparatus in which an ink jet head obtained according to the 
present invention can be used. 



DESCRIPTION OF THE INV ENTION AND PREFERRED EMBODIMENTS 

[0023] The present invention attains the above objects. That is, the present invention is to provide an improved proc- 
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ess which enables to effectively and efficiently produce a high quality ink jet head without the foregoing problems found 
in the prior art. 

[0024] Particularly, the present invention lies in a process for producing an ink jet head including an ink pathway com- 
municated with a discharging outlet and an energy generating element for generating energy utilized for discharging ink 

5 from said discharging outlet, said process comprising the steps of: (i) providing a substrate for an ink jet head which is 
provided with said energy generating element thereon, (ii) forming a photosensitive resin layer comprised of an ionizing 
radiation decomposable photosensitive resin containing a crosslikable structural unit on said substrate so as to cover 
said energy generating element disposed on said substrate, (iii) subjecting said photosensitive resin layer to crosslink- 
ing treatment to convert said photosensitive resin layer into a crosslinked photosensitive resin layer, (iv) forming a coat- 

10 ing resin layer on said crosslinked photosensitive resin layer, (v) hardening said coating resin layer, (vi) irradiating 
ionizing radiation to said crosslinked photosensitive resin layer through said hardened coating resin layer to decompose 
and solubilize said crosslinked photosensitive resin layer so as to contribute to the formation of said ink pathway, and 
(vi) eluting said crosslinked photosensitive resin layer irradiated with said ionizing radiation to thereby form said ink 
pathway communicated with the discharging outlet. 

15 [0025] According to the process of the present invention, upon forming the coating resin layer, the photosensitive resin 
layer contributing to the formation of an ink pathway is in an insolubilized state and therefore, even if a solvent having a 
strong dissolving power is used in the coating process of forming the coating resin layer, the coating resin layer is effi- 
ciently formed while attaining a desired uniformity for the thickness of the coating resin layer, wherein a precise ink path- 
way with no deformation can be effectively formed, resulting in producing a high quality ink jet head at a high yield. The 

20 process of the prevent invention has further pronounced advantages in that there is no substantial limitation for the sol- 
vent used upon the formation of the coating resin layer by way of the coating process and this situation makes it possible 
to use resins, which could not have been used for the formation of the coating resin layer by way of the coating process 
in the prior art, for the formation of the coating resin layer 

[0026] The process for the production of an ink jet head according to the present invention will be described in more 
25 detail in the following. 

[0027] Particularly, the process for the production of an ink jet head according to the present invention includes a first 

embodiment and a second embodiment which will be described below. 

[0028] In the following, description will be made of each of the two embodiments. 

30 First Embodiment 

[0029] The first embodiment is directed to a process for the production of an ink jet head including an ink pathway 
communicated with a discharging outlet and an energy generating element for generating energy utilized for discharg- 
ing ink from said discharging outlet, said process comprising the steps of: (a) providing a substrate for an ink jet head 
which is provided with said energy generating element thereon, (b) forming a photosensitive resin layer comprised of 
an ionizing radiation decomposable photosensitive resin containing a crosslikable structural unit on said substrate so 
as to cover said energy generating element disposed on said substrate, 

(c) subjecting said photosensitive resin layer to crosslinking treatment to convert said photosensitive resin layer into a 
crosslinked photosensitive resin layer, 

(d) irradiating ionizing radiation to only a predetermined portion of the crosslinked photosenstive resin layer which does 
not contribute to the formation of an ink pathway to decompose and solubilize said predetermined portion, (e) removing 
said predetermined portion irradiated with said ionizing radiation by way of elution to form an ink pathway-forming pat- 
tern comprising the remaining crosslinked photosensitive resin layer not irradiated with said ionizing radiation, (0 form- 
ing a coating resin layer on said ink pathway-forming pattern so as to cover said ink pathway-forming pattern, (g) 
hardening said coating resin layer, 

(h) irradiating ionizing radiation to said ink pathway-forming pattern through said hardened coating resin layer to solu- 
bilize said ink pathway-forming pattern, and (i) removing said ink pathway-forming pattern by way of elution to thereby 
form said ink pathway communicated with the discharging outlet. 

[0030] The process of the first embodiment will be detailed while referring to FIGs. 1 to 9. FIGs. 1 to 9 are schematic 
views for explaining production steps of the first embodiment. In FIGs. 1 to 9, there is described of the production of an 
ink jet head having two discharging outlets (orifices). However, this is only for simplification purposes. It should be 
understood that the ink jet head includes ink jet heads having a number of discharging outlets and also an ink jet head 
having a discharging outlet. 

[0031] FIG. 1 is a schematic view illustrating an example of a substrate for an ink jet head which is used for the pro- 
duction of an ink jet head, in FIG. 1 , reference numeral 1 indicates a substrate for an ink jet head, reference numeral 2, 
an energy generating element capable of generating energy utilized for discharging ink, and reference numeral 3 an ink 
supply port 

[0032] In the process of the first embodiment, there is firstly provided a substrate 1 for an ink jet head. 



5 

iDOCID: <EP 0734866B1 I > 



EP 0 734 866 B1 



10 



15 



[0033] The substrate 1 may be constituted by an appropriate material selected from the group consisting of silicon, 
glass, ceramics, plastics, metals and metal alloys. The substrate also serves not only as an ink pathway wall-forming 
member but also as a ink chamber wall-forming member. Other than this, the substrate further serves as a support for 
a photosensitive resin layer (which will be eventually removed) and a coating resin layer which will be later explained 
There is no particular limitation for the shape of the substrate. 

[0034] The substrate 1 is provided with a plurality of energy generating elements 2 which are spacedly arranged at 
an equal interval on the surface thereof. The energy generating element 2 may comprise an electrothermal converting 
element or piezo-electric element. In FIG. 1, there are shown only two energy generating elements, but this is only for 
the simplification purpose. In practice, a number of energy generating elements are usually arranged on the substrate 
1 . Each energy generating element serves to effect energy to ink in an ink pathway, resulting in discharging ink in a 
droplet from a discharging outlet, whereby providing a print on a printing medium such as a paper. Particularly, in the 
case where an electrothermal converting element is used as the energy generating element, the electrothermal con- 
verting element generates thermal energy to heat ink present in the vicinity thereof whereby causing a state change for 
the ink to form a bubble, wherein energy generated based on a pressure change caused upon the formation of the bub- 
ble effects as discharging energy to result in discharging ink in a droplet from a discharging outlet. In the case where a 
piezo-electric element is used as the energy generating element, energy caused by the mechanical vibration of the 
piezo-electric element effects as discharging energy to discharge ink in a droplet from a discharging outlet. 
[0035] In any case, the energy generating element 2 includes a control signal inputting electrode electrically con- 
nected thereto (not shown). 

[0036] The substrate 1 may contain a proper functional layer capable of improving the durability of the energy gener- 
ating element 2 which is disposed thereon. ~ 

[0037] In addition, as shown in FIG. 1 , the substrate 1 is provided with a ink supply port 3 comprising a through hole 

which is disposed at a position of the substrate where no energy generating element is present. 

[0038] Then, as shown in FIG. 2, on the substrate 1 for an ink jet head, there is formed a photosensitive resin layer 4 

25 composed of an ionizing radiation decomposable photosensitive resin containing a crosslinkable structural unit so as to 
cover the energy generating elements 2 disposed on the substrate. The ionizing radiation decomposable photosensitive 
resin means such a type that upon the irradiation of ionizing radiation (Deep-UV, electron rays, X-rays or the like), a 
high-molecular compound having a molecular weight of 1 0000 or more is converted into a low-molecular compound as 
a result of its intermolecular linkage having been broken. The ionizing radiation decomposable photosensitive resin 

so retains film properties and a strength as a high-molecular compound unless it is irradiated with ionizing radiation and 
because of this, the resin makes it possible to form a photosensitive resin film as the photosensitive resin layer 4 in a 
desirable state on the substrate 1 . 

[0039] The photosensitive resin layer 4 in the present invention is composed of a copolymerized high-molecular com- 
pound having an ionizing radiation decomposable structural unit and a crosslikable structural unit in its molecular struc- 
35 ture (that is, a photosensitive resin). 

[0040] The ionizing radiation decomposable structural unit of the copolymerized high-molecular compound can 
include polyvinyl ketone series compounds represented by the following formula (I) and polymethacrylate series com- 
pounds represented by the following formula (II). 
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(wherein A is a structural unit capable of being crosslinked. R, is an alkyl group. R 2 is a group selected from the group 
consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic rings, and m and n are 
respectively an integer.) 
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(wherein A is a structural unit capable of being crosslinked, R 3 is an alkyl group or halogen atom, R 4 is a group selected 
from the group consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic rings, and m 
and n are respectively an integer.) 

25 [0041] Specific examples of such polyvinyl ketone series high-molecular compound represented by the general for- 
mula (I) are polymethyl isopropenyl ketone, polyphenyl isopropynyl ketone, polymethylvinyl ketone, polyphenylvinyl 
ketone, and polyisopenyl-t-butyl ketone. Specific examples of such polymetacrylate series high-molecular compound 
represented by the general formula (II) are polymethacrylate, poly-n-butyl methacrylate. poly-t-butyl methacrylate, 
polyphenyl methacrylate, polyhexafluorobutyl methacrylate, and polymethacrylic acid. 

30 [0042] The above described copolymerized high-molecular compound comprises a copolymer in which aforesaid ion- 
izing radiation decomposable structural unit is copolymerized with a given crosslikable structural unit. 
[0043] The crosslinkable structural unit can include reactive groups such as epoxy group, carboxylic acid group, car- 
boxylic acid chloride group, hydroxyl group, and unsaturated double bond group and compounds having these reactive 
groups. Specific examples are glycidyl methacrylate, methacrylic acid, and metacrylic acid chloride. These reactive 

35 functional groups may be intermolecularly crosslinked by way of directly linking with each other by the irradiation of heat 
or ionizing radiation. Alternatively, they may be intermolecularly crosslinked using a proper crosslinking agent (or a 
proper hardner). In the case of causing the crosslinking reaction by the irradiation of ionizing radiation, it is possible to 
use a proper sensitizing agent (such as a radical polymerization initiator, cation polymerization initiator or the like). 
[0044] The copolymerization ratio between the decomposable structural unit and the crosslinkable structural unit in 

40 the photosensitive resin (the copolymerized high-molecular compound) should be properly determined depending on 
the situation. However, in general, the molar ratio of the crosslinkable structural unit is made to be 30 mole% or less 
versus the copolymer. In this case, there can be sufficiently attained a desirable resistance to solvents and a desirable 
heat resistance. In the case where the crosslinkable structural unit is excessive, there is a tendency that the decompo- 
sition rate upon the irradiation of ionizing radiation is decreased. 

45 [0045] In the following, there are shown certain copolymers as examples of the photosensitive resin containing the 
crosslinkable structural unit and the ionizing radiation decomposable structural unit, but these are only for illustrative 
purposes and not restrictive. 
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[0046] In the present embodiment, it is desired for the photosensitive resin layer to be composed of any of the fore- 
going polyvinyl ketone series compounds. The polyvinyl ketone series compounds are generally high in rate of decom- 
50 position reaction (or sensitivity) against ionizing radiation and therefore, the removal of the photosensitive resin layer by 
way of elution can be shortly carried out. 

[0047] The formation of the photosensitive resin layer 4 may be conducted by a manner of providing a solution com- 
prising a given ionizing radiation decomposable photosensitive resin dissolved in a given solvent, applying the solution 
onto a proper film such as a PET film to form a liquid coat on the film, converting the liquid coat on the film into a dry 
55 film, and transferring the dry film onto the substrate 1 for an ink jet head by using a laminator. 

[0048] Alternatively, the formation of the photosensitive resin layer 4 may be conducted by means of the solvent-coat- 
ing process such as spin coating process or roll coating process. 

[0049] The photosensitive resin layer 4 thus formed is crosslinked by heating it or irradiating ionizing radiation thereto. 
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In the case where the photosensitive resin layer is crosslinked by the irradiation of ionizing radiation, it is a matter of 
course that ionizing radiation having a wavelength by which the photosensitive resin layer itself is decomposed is not 
used. 

[0050] The photosensitive resin layer thus crosslinked is substantially insoluble in organic solvents. 

s [0051] Then, as shown in FIG. 3, a patterning mask 5 is superposed on the surface of the crosslinked photosensitive 
resin layer 4, and ionizing radiation is irradiated to a predetermined portion of the crosslinked photosensitive layer which 
does not contribute to the formation of an ink pathway to solubilize said predetermined portion, followed by eluting with 
the use of a solvent to remove the predetermined portion, whereby forming a ink pathway-forming pattern 4a as shown 
in FIG. 4. The ink pathway-forming pattern 4a is comprised of the non-solubilized crosslinked photosensitive resin. The 

io ink pathway-forming pattern 4a contributes to the formation of an ink pathway provided with the ink supply port 3 and 
energy generating elements 2. 

[0052] In the present invention, it is possible that the non-crosslinked photosensitive resin layer 4 is subjected to pat- 
terning in the above described manner to form the ink pathway-forming pattern 4a and thereafter, the ink pathway-form- 
ing pattern is crosslinked. In this case, a due care should be made so that the ink pathway-forming pattern is not 
15 deformed. 

[0053] After the formation of the ink pathway-forming pattern 4a, as shown in FIG. 5, there is formed a coating resin 
layer 6 on the ink pathway-forming pattern so as to cover the ink pathway-forming pattern. The coating resin layer 6 
serves as a structural member of an ink jet head and therefore, the coating resin layer is required to have a sufficient 
mechanical strength, heat resistance, adhesion property to the substrate 1 for an ink jet head, and resistance to ink. As 

20 the constituent material of the coating resin layer which satisfies these requirements, there can be mentioned hardening 
resins such as epoxy resin, acrylic resin, diglycol dialkylcarbonate resin, unsaturated polyester resin, diarylphthalate 
resin, polyurethane resin, polyimide resin, melamine resin, phenol resin, and urea resin. These hardening resins are 
used together with a conventional hardening agent upon forming the coating resin layer. If necessary, it is possible to 
use light or thermal energy in order to harden any of these hardening resins by which the coating resin layer is consti- 

25 tuted. 

[0054] The formation of the coating resin layer 6 may be conducted by a manner of providing a solution comprising 
any of the above hardening resins dissolved in a given solvent and applying the solution onto the ink pathway-forming 
pattern 4a by the solvent-coating process or another manner of heat-fusing any of the above hardening resins to obtain 
a fused resin and applying the fused resin onto the ink pathway-forming pattern by way of transfer molding. Herein, as 
above described, the ink pathway-forming pattern 4a is constituted by the crosslinked ionizing radiation decomposable 
photosensitive resin in a state of being substantially insoluble in organic solvents and because of this, the ink pathway- 
forming pattern is never dissolved in the organic solvent used upon forming the coating resin layer by the solvent-coat- 
ing process Hence, the ink pathway-forming pattern is never dissolved into the constituent material of the coating resin 
layer. Therefore, the interface between the ink pathway-forming pattern 4a and the coating resin layer 6 is always main- 
tained in a desirable state without suffering from a negative influence. This situation provides pronounced advantages 
in that no substantial limitation is present as for the solvent used upon forming the coating resin layer by the solvent- 
coating process and therefore, any solvent, even if it is a solvent having a strong dissolving power, can be used for the 
formation of the coating resin layer, and because of this, it is possible to use resins, which could not have been used for 
the formation of the coating resin layer by the solvent-coating process in the prior art, for the formation of the coating 
resin layer. Particularly, as for the constituent resin of the coating resin layer, an optimum resin can be selectively used. 
[0055] After the formation of the coating resin layer 6, discharging outlets are formed at the coating resin layer by way 
of dry etching using oxygen plasma. 

[0056] The formation of the discharging outlets at the coating resin layer may be conducted, for example, in the fol- 
lowing manner. 

[0057] That is, as shown in FIG. 6, a silicon series resist 7 capable of being a discharging outlet-forming patterning 
mask is superposed on the coating resin layer 6, followed by subjecting to photolithography to form a discharging outlet- 
forming pattern. As the silicon series resist 7, there can be used any silicon series resist as long as it has a sufficient 
resistance to the dry etching using oxygen plasma. Specific examples of such silicone series resist are chrolomethyl 
polydiphenyl siloxane (trademark name: Toyobeam SNR, produced by Toso Kabushiki Kaisha), polydimethyl siloxane, 
polyphenyl silcesquioxane, and silicon-containing polymethacryl resin. These silicon series resists are of the ionizing 
radiation functional type and they are sensitized by Deep-UV rays and electron rays. Other than these silicon series 
resists, UV ray-functional type resists which have been recently developed are also usable. 

[0058] Successively, as shown in FIG. 7. the coating resin layer 6 is subjected to dry etching by applying oxygen 
plasma to the coating resin layer through the silicon series resist 7 to form discharging outlets 9. The dry etching using 
55 oxygen plasma is desired to be conducted by using an anisotropic etching apparatus such as a reactive etching appa- 
ratus or a magnetron ion etching apparatus. As for the etching condition, it is necessary to optimize the oxygen gas 
pressure and the electric power applied in order to make the anisotropic etching possible. Since the silicon series resist 
7 is hardly etched in the etching operation, it is possible form the discharging outlets at a high precision. The etching 
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end point may be set at the stage where the etching reaches the ink pathway-forming pattern 4a. There is no need for 
a precise detection of the etching end point. 

[0059] Other than the above described dry etching manner using oxygen plasma, the formation of the discharging 
outlets at the coating resin layer may be conducted by a manner of superposing a mask having a discharging outlet- 
5 forming pattern on the coating resin layer, followed by subjecting to irradiation of excimer laser or another manner of 
constituting the coating resin layer by a photosensitive resin, followed by subjecting the coating resin layer to photoli- 
thography as shown in FIG. 18. 

[0060] In the case where the discharging outlets has been formed using oxygen plasma or excimer laser, it is neces- 
sary to harden the coating resin layer. 
io [0061] After the formation of the discharging outlets at the coating resin layer 6, as shown in FIG. 8, ionizing radiation 
is irradiated to the ink pathway-forming pattern 4a through the coating resin layer 6 to solubilize the ink pathway-forming 
pattern. • 

[0062] Finally, the solubilized ink pathway-forming pattern 4a is eluted with the use of a solvent to remove it, whereby 
forming a ink pathway 8 (see, FIG. 9). Thus, there is obtained an ink jet head. 

is [0063] In the above, description has been made of the case of producing the side shooter type ink jet head. However, 
It is a matter of course that the present invention can be employed also for the production of an ink jet head of the edge 
shooter type of discharging ink in the direction along the face on which energy generating elements are arranged: In 
the case where the present invention is employed for the production of the edge shooter type ink jet head, discharging 
outlets are formed at an end portion of the substrate for an ink jet head having the coating resin layer formed thereon 

20 and therefore, the above discharging outlet-forming step is not necessary to be conducted. 

Second Embodiment 

[0064] The second embodiment is different from the first embodiment with a point that in the first embodiment, before 
25 the formation of the coating resin layer, the photosensitive resin layer is patterned to have the ink pathway-forming pat- 
tern; but in the second embodiment, after forming the coating resin layer on the photosensitive resin layer, the photo- 
sensitive resin layer is patterned to have an ink pathway-forming pattern. 

[0065] Particularly, the second embodiment is directed to a process for the production of an ink jet head including an 
ink pathway communicated with a discharging outlet and an energy generating element for generating energy utilized 
30 for discharging ink from said discharging outlet, said process comprising the steps of: (a) providing a substrate for an 
ink jet head which is provided with said energy generating element thereon, (b) forming a photosensitive resin layer 
comprised of an ionizing radiation decomposable photosensitive resin containing a crosslikable structural unit on said 
substrate so as to cover said energy generating element disposed on said substrate, 

(c) subjecting said photosensitive resin layer to crosslinking treatment to convert said photosensitive resin layer into a 
35 crosslinked photosensitive resin layer, 

(d) forming a coating resin layer on said crosslinked photosensitive resin layer to cover said crosslinked photosensitive 
resin layer, (e) hardening said coating resin layer, (f) irradiating ionizing radiation to only a predetermined portion of the 
crosslinked photosenstive resin layer which contributes to the formation of an ink pathway to decompose and solubilize 
said predetermined portion through said coating resin layer, (g) removing said predetermined portion irradiated with 

40 said ionizing radiation by way of elution to form said ink pathway communicated with the discharging outlet. 

[0066] The process of the second embodiment will be detailed while referring to FIGs. 10 to 17. Herein, explanations 
of the parts which already have been explained in the first embodiment are omitted. 

[0067] £ IGs. 1 o to 1 7 are schematic views for explaining production steps of the second embodiment. In FIGS. 1 0 to 
1 7, there is described of the production of an ink jet head having two discharging outlets (orifices). However, this is only 
45 for simplification purposes. It should be understood that the ink jet head includes ink jet heads having a number of dis- 
charging outlets and also an ink jet head having a discharging outlet. 

[0068] In the process of the second embodiment, there is firstly provided a substrate 1 for an ink jet head which is 
provided with energy generating elements 2 and an ink supply port 3, which is shown in FIG. 10. 
[0069] Then, as shown in FIG. 1 1 , on the substrate 1 for an ink jet head, there is formed a photosensitive resin layer 
so 4 composed of an ionizing radiation decomposable photosensitive resin containing a crosslinkable structural unit so as 
to cover the energy generating elements 2 disposed on the substrate. 

[0070] In the present embodiment, the photosensitive resin layer 4 serves as a partial constituent member of an ink 
pathway to be formed. Therefore, it is desired that of the high-molecular compounds described in the formation of the 
photosensitive resin layer in the first embodiment polymethacrylate series high-molecular compounds which excel in 
55 film strength are selectively used for the formation of the photosensitive resin layer in the present embodiment. 

[0071] The formation of the photosensitive resin layer 4 using such polymethacrylate series high-molecular com- 
pound may be conducted by any of the manners described in the formation of the photosensitive resin layer in the first 
embodiment. 
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[0072] The photosensitive resin layer 4 thus formed is crosslinked by heating it or irradiating ionizing radiation thereto. 
In the case where the photosensitive resin layer is crosslinked by the irradiation of ionizing radiation, it is a matter of 
course that ionizing radiation having a wavelength by which the photosensitive resin layer itself is decomposed is not 
used. 

[0073] The photosensitive resin layer thus crosslinked is substantially insoluble in organic solvents. 
[0074] After the formation of the crosslinked photosensitive resin layer, as shown in FIG. 1 2, there is formed a coating 
resin layer 6 on the crosslinked photosensitive resin layer $0 as to cover the crosslinked photosensitive resin layer. The 
coating resin layer 6 serves as a structural member of an ink jet head and therefore, the coating resin layer is required 
to have a sufficient mechanical strength, heat resistance, adhesion property to the substrate 1 for an ink jet head, and 
resistance to ink. As the constituent material of the coating resin layer, any of the hardening resins described in the for- 
mation of the coating resin layer in the first embodiment may be used. 

[0075] The formation of the coating resin layer 6 may be conducted by any of the manners described in the formation 
of the coating resin layer in the first embodiment. 

[0076] Herein, as above described, the photosensitive resin layer 4 is constituted by the crosslinked ionizing radiation 
decomposable photosensitive resin in a state of being substantially insoluble in organic solvents and because of this, 
the photosensitive resin layer is never dissolved in the organic solvent used upon forming the coating resin layer by the 
solvent-coating process. Hence, the photosensitive resin layer is never dissolved into the constituent material of the 
coating resin layer. Therefore, the interface between the photosensitive resin layer 4 and the coating resin layer 6 is 
always maintained in a desirable state without suffering from a negative influence. This situation provides pronounced 
advantages in that no substantial limitation is present as for the solvent used upon forming the coating resin layer by 
the solvent-coating process and therefore, any solvent, even if it is a solvent having a strong dissolving power, can be 
used for the formation of the coating resin layer, and because of this, it is possible to use resins, which could not have 
been used for the formation of the coating resin layer by the solvent-coating process in the prior art, for the formation of 
the coating resin layer. Particularly, as for the constituent resin of the coating resin layer, it is not required to have a high 
25 resolution property and therefore, an optimum resin can be selectively used. 

[0077] After the formation of the coating resin layer 6. discharging outlets 9 (see. FIG. 14) are formed at the coating 
resin layer. The formation of the discharging outlets may be conducted by a photolithography process. The formation of 
the discharging outlets by the photolithography process may be conducted, for instance, in the following manner. That 
is, in the case of forming the discharging outlets at the coating resin layer by the photolithography process, the coating 
resin layer is constituted by a hardening resin having a negative photosensitive property. Then, as shown in FIG 13 
the coating resin layer 6 is subjected to light exposure through a discharging outlet-forming patterning mask 7 having 
shielding portions for forming discharging outlets. By this, the coating resin layer is hardened except for its shielded por- 
tions to form a discharging outlet-forming pattern at the coating resin layer, wherein the discharging outlet-forming pat- 
tern comprises non-hardened portions based on the shielded portions and the remaining portion of the coating resin 
layer is hardened. Thereafter, as shown in FIG. 14, the non-hardened portions are removed by eluting them with the 
use of a solvent, whereby forming discharging outlets 9 at the coating resin layer 6. 

[0078] After the formation of the discharging outlets at the coating resin layer, ionizing radiation is irradiated to a pre- 
determined portion of the photosensitive resin layer 4 which contributes to the formation of an ink pathway through the 
hardened coating resin layer to solubilize said predetermined portion. Particularly, as shown in FIG. 15, using a ink 
pathway-forming patterning mask 5, ionizing radiation is irradiated to the photosensitive resin layer through the hard- 
ened coating resin layer to form a solubilized ink pathway-forming pattern 4a (see, FIG. 16) at the photosensitive resin 
layer. 

[0079] Finally, as shown in FIG. 16, the solubilized ink pathway-forming pattern 4a is removed by eluting it with the 
use of a solvent, whereby forming an ink pathway 8 provided with discharging outlets 9. Thus, there is obtained an ink 
45 jet head (see, FIG. 17). 

[0080] As above described, in the present embodiment, the formation of the discharging outlets is conducted before 
the solubilization of the ink pathway-forming portion of the photosensitive resin layer 4. This is due to the fact that since 
the coating resin layer is constituted by the negative type photosensitive resin, if the irradiation of ionizing radiation to 
the ink pathway-forming portion of the photosensitive layer 4 should be conducted in advance of the formation of the 
discharging outlets, the discharging outlet-forming portions of the coating resin layer 6 are hardened so that no dis- 
charging outlet can be formed. 
[0081] In the present embodiment, the formation of the discharging outlets may be conducted by the dry etching proc- 
ess using oxygen plasma which is described in the first embodiment. In this case, the formation of the discharging out- 
lets by the dry etching process using oxygen plasma is desired to be conducted before the solubilization of the ink 
55 pathway-forming portion of the photosensitive layer 4. because if the dry etching process should be conducted under 
condition that the ink pathway-forming portion Of the photosensitive resin layer 4 is in a solubilized state, a problem is 
liable to occur in that gas is generated from said solubilized portion of the photosensitive resin layer 4 to result in dam- 
aging the shape of an ink pathway to be provided. 
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[0082] Further, in the present embodiment, the substrate for an ink ink jet head has a substantially flat surface upon 
forming the coating resin layer by the solvent-coating process, there can be easily attained a flat surface for the coating 
resin layer formed. This situation provides an advantage in that the distance between the discharging outlet 9 and the 
energy generating element 2 can be precisely controlled. 

5 [0083] In the following, description will be made of an ink-jet apparatus (IJA) in which an ink jet head obtained accord- 
ing to the present invention can be used as an ink jet cartridge (IJC). 

[0084] FIG. 32 is a schematic diagram illustrating an example of such ink jet apparatus (IJA). In FIG. 32, reference 
numeral 20 indicates an ink jet cartridge (IJC) provided with the nozzle group which discharges ink onto the printing sur- 
face of a printing sheet fed on a platen 24, reference numeral 16 a cartridge HC to hold the UC 20, which is partly cou- 
rt? pled to a driving belt 1 8 of transmitting the driving force of a driving motor 1 7, and slidably mounted on two guide shafts 
19A and 19B arranged in parallel to each other, thus enabling the UC 20 to reciprocate along the entire width of the 
printing sheet. 

[0085] Reference numeral 26 indicates a head recovery device which is arranged at one end of the traveling passage 
of the UC, that is, a location opposite to its home position, for example. The head recovery device 26 is driven by the 

15 driving force of a motor 22 through a transmission mechanism 23 in order to cap the IJC 20. Interlocked with the cap- 
ping operation for the IJC 20 by a cap unit 26A of the head recovery device 26, an ink suction is conducted by an appro- 
priate suction means provided in the head recovery device 26 or the pressurized ink feeding is conducted by an 
appropriate pressure means provided in the ink supply passage to the UC 20. When the printing operation is termi- 
nated. the capping is conducted to protect the IJC 20. 

20 [0086] Reference numeral 30 indicates a wiping blade made of silicone rubber, which is arranged at the side end of 
the head recovery device 26. The blade 30 is held by a blade holding member 30A in a cantilever fashion, and is driven 
by the motor 20 and the transmission mechanism 23 in the same manner as in the head recovery device 26, hence ena- 
bling it to engage with the discharging face of the IJC 20. In this way, the blade 30 is allowed to extrude in the traveling 
passage of the IJC 20 at an appropriate timing during the printing operation of the UC 20 or subsequent to the dis- 

25 charge recovery process using the head recovery device 26 in order to wipe dews, wets, or dust particles on the dis- 
charging face of the IJC 20 along the traveling of the IJC 20. 

[0087] In the following, the present invention will be described in more detail with reference to the following examples 
1 to 7, which are only for illustrative purposes and not intended to restrict the scope of the present invention. 
[0088] The following examples 1 to 4 and 7 are belonging to the first embodiment of the present invention and the 
30 following examples 5 and 6 are belonging to the second embodiment of the present invention. 

Example 1 

[0089] At first, there was provided a substrate 1 made of silicon for an ink jet head which is provided with energy gen- 
35 erating elements 2 each comprising an electrothermal converting element (comprised of HfB 2 ) capable of generating 
energy utilized for discharging ink (see, FIG. 19). Then, an ink supply port 3 was formed at the substrate 1 using a YAG 
laser (see, FIG. 19). 

[0090] Separately, there was prepared a dry film by applying a coating liquid comprising a cyclohexanone solution 
containing 15 wt.% of a copolymer of methylisopropenyl ketone and methacrylic acid chloride (copolymerization ratio: 
40 85/1 5 rl weight average molecular weight: about 200000) onto a PET film and subjecting the liquid coat formed on the 
PET film to drying. 

[0091] Then, as shown in FIG. 20, the dry film thus formed on the PET film was transferred onto the substrate 1 by 
means of a laminator at 130 °C, to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the 
substrate so as to cover the energy generating elements 2 situated on the substrate. The photosensitive resin layer 4 

45 was then baked at 1 50 °C for an hour to crosslink the photosensitive resin layer 4. 

[0092] Successively, using a mask aligner PLA-520FA produced by Canon Kabushiki Kaisha (using cold mirror-CM- 
290), ionizing radiation was irradiated to only a predetermined portion of the crosslinked photosensitive resin layer, 
which does not contribute to the formation of an ink pathway, for 2 minutes, whereby said predetermined portion was 
solubilized. Thereafter, the solubilized portion of the photosensitive resin layer 4 was eluted with the use of methyl- 

50 isobutyl ketone to remove the solubilized portion, followed by rinsing with xylene, whereby forming an ink pathway-form- 
ing pattern 4a comprised of the remaining crosslinked photosensitive resin layer (in a non-solubilized state) (see, FIG. 
21). 

[0093] Herein, the ink pathway-forming pattern 4a contributes to the formation of an ink pathway which communicates 
with the ink supply port 3 and contains the energy generating elements 2 therein. Thus, the ink pathway-forming pattern 
55 is left on the location where the ink pathway is provided. 

[0094] The thickness of the resultant ink pathway-forming pattern 4a was found to be 1 1 *im. 
[0095] Then, as shown in FIG. 22, a mixture of a copolymer of methylmethacrylate and glycidyl methacrylate (copo- 
lymerization ratio: 1/4, weight average molecular weight: about 200000 (in terms of the polystyrene)) and diethylenete- 
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tramine (equivalent to an amount of active amine (-NH) to the epoxy group in said copolymer) was dissolved in 
cyclohexanone to obtain a cyclohxanone solution containing 21 wt.% of said mixture. The resultant solution was applied 
onto the substrate 1 so as to cover the ink pathway-forming pattern 4a using a spinner, followed by subjecting to hard- 
ening treatment at 100 °C for 2 hours, whereby a 10 urn thick resin film as a coating resin layer 6 was formed on the 
substrate 1 so as to cover the ink pathway-forming pattern 4a. In this process of forming the coating resin layer 6, no 
deformation was occurred at the ink pathway-forming pattern 4a comprised of the crossliked ionizing radiation decom- 
posable photosensitive resin layer due to the solvent comprising cyclohexanone or the constituent resin of the coating 
resin layer. 

[0096] Thereafter, as shown in FIG. 23, on the coating resin layer 6, a silicon series negative photoresist SNR-M2 
(trademark name, produced by Toso Kabushiki Kaisha) was spin^oated at a thickness of 0.6 urn, followed by subjecting 
to prebaking treatment at 80 °C for 20 minutes, whereby forming a resist film 7 on the coating resin layer 6. A patterning 
mask for the formation of discharging outlets was then superposed on the resist film 7, followed by subjecting to expo- 
sure for 20 seconds using a PLA-520FA (using cold mirror CM-250). Successively, development was conducted using 
a solvent comprising propyleneglycol-a-monomethyl ether/di-n-butyl ether (= 5/2 in terms of volume ratio), and rinsing 
is was conducted using a solvent comprising propyleneglycol-a-monomethyl ether/di-n-butyl ether (= 1/1 in terms of vol- 
ume ratio). Thus, there were formed discharging outlet-forming patterns. 

[0097] Herein, the silicon series resist used is a negative resist. Therefore, a given pattern is formed in extraction and 
therefore, it is considered that there would entail a problem in forming a fine pattern. However, when the resist film used 
is thin, it is possible to form a pattern of about 2 ^m in diameter. 

20 [0098] In this example, the resultant discharging outlet-forming patterns were found to be of 25 urn in diameter. 

[0099] Then, as shown in FIG. 24, the substrate 1 was introduced into a parallel flat etching apparatus DEM-451 
(trademark name, produced by Anelba Company), wherein the coating resin layer 6 was subjected to dry etching using 
oxygen plasma under conditions of 8 Pa for the oxygen gas pressure, 150 W for the power applied, 30 minutes for the 
etching time, and 0.4 um/min. for the etching speed. By this, there were formed penetrated portions as discharging out- 

25 lets 9 at the coating resin layer 6. 

[01 00] Herein, by properly changing the oxygen gas pressure and the power applied, it is possible to vary the degree 
of the etching anisotropy. wherein the configuration of the discharging outlets 9 in the depth direction can be properly 
controlled. And in the case of using a magnetron etching apparatus, it is possible to make the etching speed faster still. 
[0101] Thereafter, in order to remove the ink pathway-forming pattern 4a, using the mask aligner PLA-520FA (using 
30 cold mirror-CM-290), ionizing radiation was irradiated to the ink pathway-forming pattern 4a through the coating resin 
layer for 2 minutes, whereby the ink pathway-forming pattern 4a was solubilized. Then, the substrate 1 was immersed 
in methylisobutyl ketone for 1 5 seconds while effecting ultrasonic wave thereinto, whereby the ink pathway-forming pat- 
tern 4a was eluted to remove. By this, there was formed an ink pathway 8 (see, FIG. 25). 
[0102] Thus, there was obtained an ink jet head. 

[0103] In the above, the copolymer by which the coating resin layer is constituted is of the ionizing radiation decom- 
posable type, but because of using the amine hardening agent, the crosslinking proceeds at a high density. Therefore 
the decomposition reaction occurred when the PLA-520FA is used can be disregarded. 

Example 2 

[01 04] In the same manner as in Example 1 , there was firstly provided a substrate 1 made of silicon for an ink jet head 
which is provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
prised of HfB 2 ) capable of generating energy utilized for discharging ink and an ink supply port 3. 
[01 05] Separately, there was prepared a dry film by applying a coating liquid comprising a 20 wt.% diacetone alcohol 
solution obtained by dissolving, in diacetone alcohol, 100 parts by weight of a copolymer of methylisopropenyl ketone 
and glycidyl dimethacrylate (copolymerization ratio: 8/2, weight average molecular weight: about 150000) and 2 parts 
by weight of a cationic polymerization initiator comprising IRUGACURE-261 (produced by Ciba-Geigy Cpompany) onto 
an aramid film, and subjecting the liquid coat formed on the aramid film to drying. 

[01 06] Then, the dry film thus formed on the aramid film was transferred onto the substrate 1 by means of a laminator 
at 1 20 °C, to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the substrate so as to cover 
the energy generating elements 2 situated on the substrate. 

[0107] Using a mask aligner PLA-501 FA (produced by Canon Kabushiki Kaisha), the photosensitive resin layer 4 was 
subjected to exposure at a principal emission line of 366 nm for 10 minutes, and thereafter, the photosensitive resin 
Layer Was baked at 100 *C for 30 minutes, whereby the epoxy ring of the glycidyl dimethacrylate of the foregoing copol- 
ymer contained in the photosensitive resin layer was subjected to ring-opening polymerization to crosslink the photo- 
sensitive resin layer. In the above exposure process, no decomposition reaction was substantially occurred at the 
methylisopropenyl ketone/glycidyl dimethacrylate copolymer. 

[01 08] Successively, using the mask aligner PLA-520FA (using cold mirror-CM-290), ionizing radiation was irradiated 
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to only a predetermined portion of the crosslinked photosensitive resin layer, which does not contribute to the formation 
of an ink pathway, for 70 seconds, whereby said predetermined portion was solubilized. Thereafter, the solubilized por- 
tion of the photosensitive resin layer 4 was eluted with the use of methylisobutyl ketone to remove the solubilized por- 
tion, followed by rinsing with xylene, whereby forming an ink pathway-forming pattern 4a comprised of the remaining 

s crosslinked photosensitive resin layer (in a non-solubilized state). 

[0109] The thickness of the resultant ink pathway-forming pattern 4a was found to be 12 ^im. 
[01 1 0] Then, a coating resin layer 6 was formed on the substrate 1 so as to cover the ink pathway-forming pattern 4a 
in the following manner/That is, a mixture of 70 parts by weight of a bisphenol A type epoxy resin EPICOTE 1003 (pro- 
duced by Yuka Shell Kabushiki Kaisha), 26 parts of a propylene oxide-modified bisphenol A type epoxy resin EPOLITE 

10 3002 (produced by Kyoei Kabushiki Kaisha) and 4 parts by weight of a hardener comprising diethylenetetramine was 
dissolve in cyclohexanone to obtain a cyclohexanone solution containing 50 wt.% of said mixture as a coating liquid. 
The resultant solution was applied onto the substrate 1 so as to cover the ink pathway-forming pattern 4a using a spin- 
ner, followed by subjecting to heat treatment at 100 °C for 3 hours and successively to hardening treatment at 150 °C 
for an hour, whereby a 10 urn thick resin film as the coating resin layer 6 was formed on the ink pathway-forming pattern 

is 4a. In this process of forming the coating resin layer 6, no deformation was occurred at the ink pathway-forming pattern 
4a comprised of the crossliked ionizing radiation decomposable photosensitive resin layer due to the solvent comprising 
cyclohexanone or the constituent resin of the coating resin layer. 

[011 1] Thereafter, there was formed a resist film 7 on the coating resin layer 6 in the same manner as in Example 1. 
A patterning mask for the formation of discharging outlets was then superposed on the resist film 7, followed by sub- 
20 jecting ^exposure for 20 seconds using the PLA-520FA (using cold mirror CM-250). Successively, development was 
conducted using a solvent comprising propyleneglycol-a-monomethyl ether/di-n-butyl ether (= 5/2 in terms of volume 
ratio), and rinsing was conducted using a solvent comprising propyleneglycol-a-monomethyl ether/di-n-butyl ether (= 
1/1 in terms of volume ratio). Thus, there were formed discharging outlet-forming patterns. 

[0112] Then, the substrate 1 was introduced into the parallel flat etching apparatus DEM-451, wherein the coating 
25 resin layer 6 was subjected to dry etching using oxygen plasma under conditions of 8 Pa for the oxygen gas pressure. 
180 W for the power applied, and 1 hour for the etching time. By this, there were formed penetrated portions as dis- 
charging outlets 9 at the coating resin layer 6. 

[0113] Thereafter, in order to remove the ink pathway-forming pattern 4a. using the mask aligner PLA-520FA (using 
cold mirror-CM-290), ionizing radiation was irradiated to the ink pathway-forming pattern 4a through the coating resin 
30 layer for 2 minutes, whereby the ink pathway-forming pattern 4a was solubilized. Then, the substrate 1 was immersed 
in methylisobutyl ketone for 15 seconds while effecting ultrasonic wave thereinto, whereby the ink pathway-forming pat- 
tern 4a was eluted to remove. By this, there was formed an ink pathway 8. 
[01 1 4] Thus, there was obtained an ink jet head. 

35 Example 3 

[01 1 5] In the same manner as in Example 1 , there was firstly provided a substrate 1 made of silicon for an ink jet head 
which is provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
prised of Hf Bg) capable of generating energy utilized for discharging ink and an ink supply port 3. 
40 [0116] Separately, there was prepared a dry film by applying a coating liquid comprising a cyclohexanone solution 
containing 25 wt.% of a copolymer of methylisopropenyl ketone, methylmethacrylate and methacrylic acid (copolymer- 
ization ratio: 4/4/2, weight average molecular weight: about 150000) onto a PET film and subjecting the liquid coat 
formed on the PET film to drying. 

[0117] Then, the dry film thus formed on the PET film was transferred onto the substrate 1 by means of a laminator 
45 at 1 30 °C, to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the substrate so as to cover 
the energy generating elements 2 situated on the substrate. The photosensitive resin layer 4 was prebaked at 130 °C 
for 1 0 minutes and successively baked at 1 80 °C for 30 minutes to crosslink the photosensitive resin layer 4. 
[0118] Successively, using the mask aligner PLA-520FA (using cold mirror-CM-290), ionizing radiation was irradiated 
to only a predetermined portion of the crosslinked photosensitive resin layer, which does not contribute to the formation 
so of an ink pathway, for 1 .5 minutes, whereby said predetermined portion was solubilized. Thereafter, the solubilized por- 
tion of the photosensitive resin layer 4 was eluted with the use of a solvent comprised of methylisobutyl ketone and 
xylene (=1/1) to remove the solubilized portion, followed by rinsing with xylene, whereby forming an ink pathway-form- 
ing pattern 4a comprised of the remaining crosslinked photosensitive resin layer (in a non-solubilized state). The thick- 
ness of the resultant ink pathway-forming pattern 4a was found to be 1 5 *im. 
55 [0119] Thereafter, in accordance with the procedures in Example 2. a coating resin layer 6 was formed on the ink 
pathway-forming pattern 4a. discharging outlets 9 were formed at the coating resin layer 6, and an ink pathway 8 was 
formed, whereby an ink jet head was obtained. 
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Example 4 

[0120] At first, a substrate 1 for an ink jet head was prepared in the following manner. That is, energy generating ele- 
ments 2 each comprising an electrothermal converting element (comprised of HfB 2 ) capable of generating energy uti- 
s hzed for discharging ink were spacedly disposed on the surface of a silicon substrate 1 of (100) in lattice plane at an 
equal interval. Then, a mask comprised of Si 3 N 4 capable of serving to form an ink supply port 3 was formed at a pre- 
determined position of the rear face of the silicon substrate by way of anisotropic etching. Thus, there was obtained the 
substrate 1 for an ink jet head. 

[01 21 ] Then, using a spinner, a coating liquid comprising a cyclohexanone solution containing 1 8 wt.% of a copolymer 
10 of methylisopropenyl ketone and methacrylic acid chloride (copolymerization ratio: 85/15, weight average molecular 
weight: about 200000) was applied on the substrate 1 so as to cover the energy generating elements 2, followed by dry- 
ing the liquid coat formed on the silicon substrate 1 at 1 10 °C for 3 minutes, whereby a ionizing radiation decomposable 
photosensitive resin layer 4 was formed on the silicon substrate 1. Thereafter, the photosensitive resin layer 4 was 
baked at 1 50 °C for an hour to crosslink the photosensitive resin layer. 
is [0122] Successively, using the mask aligner PLA-520FA (using cold mirror-CM-290). ionizing radiation was irradiated 
to only a predetermined portion of the crosslinked photosensitive resin layer, which does not contribute to the formation 
of an ink pathway, for 2 minutes, whereby said predetermined portion was solubilized. Thereafter, the solubilized portion 
of the photosensitive resin layer 4 was eluted with the use of methyl isobutyl ketone to remove the solubilized portion 
followed by rinsing with xylene, whereby forming an ink pathway-forming pattern 4a comprised of the remaining 
20 crosslinked photosensitive resin layer (in a non-solubilized state). The thickness of the resultant ink pathway-forminq 
pattern 4a was found to be 1 1 jim. 

[0123] Then, a coating resin layer 6 was formed on the substrate 1 so as to cover the ink pathway-forming pattern 4a 
in the following manner. That is, a mixture of 100 parts by weight of an epoxy resin EHPE 3150 (produced by Daiseru 
Kagaku Kogyo Kabushiki Kaisha), 20 parts of weight of an epoxy resin EPICOTE 1002 (produced by Yuka Shell 

25 Kabushiki Kaisha), a silane coupling agent A1 87 (produced by Nippon Unicar Kabushiki Kaisha), and a cationic polym- 
erization initiator SP1 70 (produced by Adeca Company) was dissolve in cyclohexanone to obtain a cyclohexanone 
solution containing 50 wt.% of said mixture as a coatjng liquid. The resultant solution was applied onto the substrate 1 
so as to cover the ink pathway-forming pattern 4a using a spinner, followed by subjecting to drying at 90 °C for 5 min- 
utes, whereby a 12 um thick coating resin layer 6 was formed on the ink pathway-forming pattern 4a. 

so [0124] Herein, the resultant coating resin Layer 6 had a negative photosensitive property (which means that only a 
portion thereof irradiated with light is hardened). Therefore, as shown in FIG. 1 8, the coating resin layer 6 was subjected 
to patterning exposure using a patterning mask. Particularly, using a mask aligner MPA-600 (produced by Canon 
Kabushiki Kaisha). the coating resin layer 6 was subjected to exposure at a principal emission line of 366 nm and at an 
exposure value of 3 J/cm . Herein, no decomposition reaction was substantially occurred at the ink pathway-forming 

35 pattern. The coating resin layer thus treated was heated at 90 °C for 5 minutes, and the non-exposed portions of the 
coating resin layer were removed by eluting them with the use of methyiisobutyl ketone, whereby discharging outlets 9 
were formed at the coating resin layer 6. 

[01 25] Then, in order to form the ink supply port 3 at the silicon substrate 1 , anisotropic etching was conducted at 80 
°C using an anisotropic etching solution comprising an aqueous solution containing 22 wt.% of tetramethylammonium 
40 hydroxide while preventing the etching solution from reaching the surface side of the silicon substrate. 

[01 26] Thereafter, in accordance with the procedures in Example 1 . the ink pathway-forming pattern 4a was removed 
to form an ink pathway 8. 

[0127] Thus, there was obtained an ink jet head. 
45 Example 5 

[01 28] In the same manner as in Example 1 , there was firstly provided a substrate 1 made of silicon for an ink jet head 
which is provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
prised of Hf B 2 ) capable of generating energy utilized for discharging ink and an ink supply port 3 (see FIG 26) 
so [0129] Separately, there was prepared a dry film by applying a coating liquid comprising a cyclohexanone solution 
containing 18 wt.% of a copolymer of methylmethacrylate and methacrylic acid (copolymerization ratio- 872 weight 
average molecular weight: about 180000) onto an aramid film, and subjecting the liquid coat formed on the aramid film 
to drying. 

[01 30] Then, as shown in FIG. 27, the dry film thus formed on the aramid film was transferred onto the substrate 1 by 
55 means of a laminator at 120 °C, to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the 
substrate so as to cover the energy generating elements 2 situated on the substrate. The photosensitive resin layer 4 
thus formed on the substrate 1 was baked at 180 °C for an hour to crosslink the photosensitive resin layer into a 
crosslinked photosensitive resin layer in a state of being substantially insoluble in organic solvents. 
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[0131] Thereafter, as shown in FIG. 28, in accordance with the procedures of forming the coating resin layer 6 in 
Example 4, a coating resin layer 6 composed of a negative photosensitive resin was formed on the crosslinked photo- 
sensitive resin layer 4. In this process of forming the coating resin layer 6, the crossliked ionizing radiation decompos- 
able photosensitive resin layer 4 was suffered from no negative influence due to the solvent used for the formation of 
5 the coating resin layer or the constituent resin of the coating resin layer. 

[0132] Then, as shown in FIG. 29, in accordance with the discharging outlet-forming procedures in Example 4, there 
were formed discharging outlets 9 at the coating resin layer 6. 

[0133] Thereafter, as shown in FIG. 30, using an ink pathway-forming patterning mask 5 and using a 2KW-deep-UV 
exposure device (produced by Ushio Denki Kabushiki Kaisha), ionizing radiation was irradiated to only a predetermined 
w ink pathway-forming portion of the photosensitive resin layer 4 through said pattering mask 5 and the coating resin layer 
6 for 1 0 minutes, whereby a ink pathway-forming pattern 4a in a solubilized state was formed at the photosensitive resin 
layer 4. 

[0134] Sucessively, the ink pathway-forming pattern 4a was removed by way of elution in the same manner as in 
Example 1 , whereby forming an ink pathway 8. 
75 [0135] Thus, there was obtained an ink jet head. 

Example 6 

[0136] In the same manner as in Example 1 , there was firstly provided a substrate 1 made of silicon for an ink jet head 
which is provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
prised of HfB 2 ) capable of generating energy utilized for discharging ink and an ink supply port 3. 
[0137] Separately, there was prepared a dry film by applying a coating liquid comprising a 20 wt.% cyclohexanone 
solution obtained by dissolving, in cyclohexanone, 100 parts by weight of a copolymer of methylmethacrylate and gly- 
cidyl methacrylate (copolymerization ratio: 9/1 . weight average molecular weight: about 180000) and 2 parts by weight 
of a cationic polymerization initiator comprising an IRUGACURE-261 (produced by Ciba-Geigy Cpompany) onto an 
aramid film, and subjecting the liquid coat formed on the aramid film to drying. 

[0138] Then, the dry film thus formed on the aramid film was transferred onto the substrate 1 by means of a laminator 
at 1 20 °C, to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the substrate so as to cover 
the energy generating elements 2 situated on the substrate. 

[0139] Using the mask aligner PLA-501 FA, the photosensitive resin layer 4 was subjected to exposure at a principal 
emission line of 366 nm for 10 minutes, and thereafter, the photosensitive resin layer was baked at 110 °C for 15 min- 
utes, whereby the epoxy ring of the glycidyl methacrylate of the foregoing copolymer contained in the photosensitive 
resin layer was subjected to ring-opening polymerization to crosslink the photosensitive resin layer. In the above expo- 
sure process, no decomposition reaction was substantially occurred at the copolymer comprised of methylmethacr- 
ylate/glycidyl methacrylate. 

[0140] Then, in accordance with the procedures of forming the coating resin layer 6 in Example 1 , a coating resin layer 
6 composed of the same constituent material as that of the coating resin layer 6 in Example 1 was formed on the 
crosslinked photosensitive resin layer 4. Thereafter, in accordance with the discharging outlet-forming procedures in 
Example 1, there were formed discharging outlets 9 at the coating resin layer 6. 

[0141] Successively, as well as in the case of Example 5, using the ink pathway-forming patterning mask 5 and using 
the 2KW-deep-UV exposure device, ionizing radiation was irradiated to only a predetermined ink pathway-forming por- 
tion of the photosensitive resin layer 4 through said pattering mask 5 and the coating resin layer 6 for 10 minutes, 
whereby a ink pathway-forming pattern 4a in a solubilized state was formed at the photosensitive resin layer 4. 
[0142] Then, the ink pathway-forming pattern 4a was removed by way of elution in the same manner as in Example 
1 , whereby forming an ink pathway 8. 
[0143] Thus, there was obtained an ink jet head. 

Comparative Example 1 

so [0144] In the same manner as in Example 1 , there was firstly provided a substrate 1 made of silicon for an ink jet head 
which is provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
prised of Hf B2) capable of generating energy utilized for discharging ink and an ink supply port 3. 
[0145] Then, an OZATEC R-255 (trademark name, produced by Hoexist Company) was laminated onto the substrate 
1 as a positive type dry film by means of a laminator. to thereby form a photosensitive resin layer 4 on the substrate so 

55 as to cover the energy generating elements 2 situated on the substrate. Herein, the OZATEC R-255 is a resist com- 
prised of a novolak resin and a dissolution prohibiting agent. 

[0146] The photosensitive resin layer 4 thus formed on the substrate 1 was baked at 1 10 °C for 20 minutes. 

[0147] Thereafter, using the mask aligner PLA-501 FA, the photosensitive resin layer 4 was subjected to patterning by 
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way of exposure, followed by development with the use of a developer MIF-312 (produced by Hoxist Company) to 
thereby form an ink pathway-forming pattern 4a. 

[0148] Successively, in accordance with the procedures of Example 1 , without having conducted the irradiation of ion- 
izing radiat.on to the ink pathway-forming pattern 4a as in Example 1 because the constituent resin of the ink pathway- 
forming pattern 4a was not such ionizing radiation decomposable photosensitive resin as in Example 1 a coating resin 
layer 6 composed of the same constituent material as that of the coating resin layer 6 in Example 1 was formed on the 
substrate 1 so as to cover the ink pathway-forming pattern 4a and discharging outlets were formed at the coating resin 
~ e «?' fo,lowed b * rem oving the ink pathway-forming pattern 4a by way of elution to form an ink pathway 8 
[0149] Thus, there was obtained an ink jet head. 

Comparative Example 2 

[0150] In the same manner as in Example 1, there wasfirstly provided a substrate 1 made of silicon for an ink jet head 
w' 5 .^'? With ener9y 9 eneratin 9 elements 2 each comprising an electrothermal converting element (com- 
prised of HfBg) capable of generating energy utilized for discharging ink and an ink supply port 3 
[0151] Separately, there was prepared a dry film by applying a coating liquid comprising a cyclohexanone solution 
containing 20 wt.% of a copolymer of methylmethacrylate and methacrylic acid (copolymerization ratio- 8/2 weight 
average molecular weight: about 120000) onto an aramid film, and subjecting the liquid coat formed on the aramid film 
to drying. 

[0152] Then, the dry film thus formed on the aramid film was transferred onto the substrate 1 by means of a laminator 
to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the substrate so as to cover the 
energy generating elements 2 situated on the substrate. 

[0153] The photosensitive resin layer thus formed on the substrate 1 was then prebaked at 120 "C for 30 minutes In 
rn^ 56 ^! W3S f ° Und th3t "° cross,inkin 9 reaction was substantially occurred in the photosensitive resin layer 
?Vu. fter ' by repeatin 9 Procedures of forming the ink pathway-forming pattern 4a. the coating resin layer 

6 and the discharging outlets 9. an ink pathway-forming pattern 4a was formed, a coating resin layer 6 was formed on 
the substrate 1 so as to cover the ink pathway-forming pattern 4a. and discharging outlets 9 were formed at the coating 
resin layer 6 Successively, the ink pathway-forming pattern 4a was removed by way of elution in the same manner as 
in Example 1 to thereby form an ink pathway 8. 
30 [0155] Thus, there was obtained an ink jet head. 

Comparative Example 3 

[0156] In the same manner as in Example 1 .there was firstly provided a substrate 1 made of silicon for an Inkjet head 
35 which 'S provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
prised of HfB2) capable of generating energy utilized for discharging ink and an ink supply port 3 

STf 1 • S t« ar ! t f,' y ' ! hete WBB pre P ared a drv film °y aP^ng a coating liquid comprising a cyclohexanone solution 
containing 20 wt.% of a copolymer of methylmethacrylate and methacrylic acid (copolymerization ratio- 8/2 weiaht 

40 to dryfng" 101601 " 3 ' Wei9W: ***** 12 ° 000) ^ *" Ulm ' subjectln 9 the lia - uid o° at torm ed on the aramid film 
[0158] Then, the dry film thus formed on the aramid film was transferred onto the substrate 1 by means of a laminator 
to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the substrate so as to cover the 
energy generating elements 2 situated on the substrate. The photosensitive resin layer 4 thus formed on the substrate 
1 was baked at 200 »C for 30 minutes to crosslink the photosensitive resin layer into a crosslinks photosensitive resin 

45 layer in a state of being substantially insoluble in organic solvents. 

[0159] Thereafter, using the ink pathway-forming patterning mask 5 and using the 2KW-deep-UV exposure device 
.on.z.ng rad.at.on was irradiated to only a predetermined ink pathway-forming portion of the photosensitive resin layer 
4 through said pattering mask 5 for 10 minutes, whereby a ink pathway-forming pattern 4a in a solubilized state was 
tormed at the photosensitive resin layer 4. 

so [0160] Then, without conducting development for the photosensitive resin layer 4, by repeating the procedures of 
forming the coating resin layer 6 and the discharging outlets 9 in Example 2. a coating resin layer 6 was formed on the 
substrate 1 so as to cover the photosensitive resin layer 4. and discharging outlets 9 were formed at the coating resin 
teyer 6 Successively, the ink pathway-forming pattern 4a was removed by way of elution in the same manner as in 
Example 1 to thereby form an ink pathway 8. 

55 [0161] Thus, there was obtained an ink jet head. 
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Evaluation 
[0162] 

5 1. As for each of the ink jet heads obtained in Examples 1 to 6 and in Comparative Examples 1 to 3, the shape of 

the ink pathway was examined by means of a microscope. Herein, the coating resin layer of any of these ink jet 
heads is hyaline and therefore, it is possible to examine the shape of the ink pathway through the coating resin 
layer. 

As a result, it was found that the ink pathway of any of the ink jet heads obtained in Examples 1 to 6 is in in a 

io desirable state with no deformation. 

On the other hand, as for the ink jet head obtained in Comparative Example 1 , it was found that the ink pathway 
is significantly deformed and is in a practically unacceptable state. As for the ink jet head obtained in Comparative 
Example 2, it was found that the ink pathway is partially deformed. As for the ink jet head obtained in Comparative 
Example 3, it was found that a thin film-like residue is present at the latent-image formed interface between the 

75 coating resin layer and the photosensitive resin layer. It is considered that these defects found in the ink jet heads 
obtained in Comparative Examples 1 to 3 would be occurred due to the reason that as the solvent used upon the 
formation of the coating resin layer has a strong dissolving power, the ink pathway-forming portion of the photosen- 
sitive resin layer would have been partly dissolved by the strong dissolving power-possessing solvent to result in 
making the resulting ink pathway in such deformed state. 

20 2. As for each of the ink jet heads obtained in Examples 1 to 6 and in Comparative Examples 1 to 3, its ink jet head 
performance was evaluated in the following manner. That is, each ink jet head was set to an Inkjet apparatus used 
for experimental purposes, wherein using ink comprised of a composition of pure water/glycerin/direct black 154 
(water-soluble black dye) (= 65/30/5 in terms of wt%), test printing was conducted for A4 sized sheets. 

25 [01 63] As a result, as for each of the ink jet heads obtained in Examples 1 to 6, it was found that the ink jet head stably 
and continuously exhibits a satisfactory ink discharging performance and always provides a satisfactory print product. 
[01 64] On the other hand, in the case of the ink jet head obtained in Comparative Example 1 . the ink jet head did not 
exhibit normal ink discharging performance from the beginning. In the case of the ink jet head obtained in Comparative 
Example 2, some of the print products provided were found to have a certain distorted portion. In the case of the ink jet 

30 head obtained in Comparative Example 3, it exhibited defective ink discharging performance to provide print products 
accompanied by white lines. 

[0165] Based on the evaluated results, it was found that according to the process of the present invention, there can 
be effectively produced a high quality ink jet head even in the case of using a solvent having a strong dissolving power 
upon the formation of the coating resin layer. 

35 

Example 7 

[0166] The procedures of Example 4 were repeated, except that the starting silicon substrate 1 for an ink jet head was 
changed to a silicon wafer substrate of 5 inches in size having a number of energy generating elements 3 spacedly 
40 arranged thereon so that 200 ink jet head units can be formed and each of the 200 ink jet head units on the resultant 
finally obtained was cut, to thereby obtain 200 ink jet heads. In this example, as the solvent used upon the formation of 
the coating resin layer, cyclohexanone (having a strong dissolving power) was used. 

Comparative Example 4 

45 

[01 67] The procedures of Example 7 were repeated, except that the solvent cyclohexanone used upon the formation 
of the coating resin layer was changed to a solvent composed of toluene/cyclohexanone (= 9/1 in terms of weight ratio), 
to thereby obtain 200 ink jet heads. 

so Evaluation 

[0168] As for the 200 ink jet heads obtained in each of Example 7 and Comparative Example 4, they were subjected 
to the ink discharging test in order to examine the yield. 

[0169] As a result, the yield as for the 200 ink jet heads obtained in Example 7 was found to be 80%. On the other 
55 hand, the yield as for the 200 ink jet heads obtained in Comparative Example 4 was found to be 65%. 

[0170] Now, as for the solvent composed of toluene/cyclohexanone (= 9/1 in terms of weight ratio) used in Compar- 
ative Example 4, the toluene is its principal component and because of this, it is possible to use conventional novolak 
series resists as the material for the formation of the ink pathway-forming pattern 4a. However, in Comparative Example 
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4, since the foregoing solvent composed of toluene/cyclohexanone was used upon the formation of the coating resin 
layer, it is considered that the coating resin layer could not be formed at a uniform thickness and this situation resulted 
in such reduction in the yield. 

[0171] Separately, as for the defective ink jet heads in Comparative Example 4, their distribution in the silicon wafer 

s of 5 inches in size was examined. As a result, it was found that the ink jet heads formed in the peripheral area of the 
silicon wafer are mostly defective. As for the reason for this, it is considered that in Comparative Example 4, the coating 
resin layer could not be formed at a uniform thickness in the peripheral area of the silicon wafer 
[0172] Based on the evaluated results, it was found that according to the process of the present invention there can 

,„ »f ™W««uoed a high quality ink jet head at a high yield by using a solvent having a strong dissolving power upon 

io the formation of the coating resin layer. 

[0173] As apparent from the above description, the process of the present invention makes it possible to mass-pro- 
duce a high quality ink jet head at a high yield. Particularly, in the process of the present invention, even if a solvent hav- 
ing a strong dissolving power is used in the coating process of forming the coating resin layer, the coating resin layer is 
efficiently formed while attaining a desired uniformity for the thickness thereof and without effecting any negative influ- 

« ence to the photosensitive resin layer, wherein a precise ink pathway with no deformation can be effectively formed 
resulting ,n producing a high quality Inkjet head at a high yield. In addition, in the process of the present invention there 
is no substant.al limitation for the solvent used upon the formation of the coating resin layer by the coating process and 
this situation makes it possible to use resins, which could not have been used for the formation of the coating resin layer 
in the prior art, for the formation of the coating resin layer. 

» [0174] These significant advantages of the process of the present invention can not be easily provided by the prior art. 

Claims 
1. 



25 



30 



A process for producing an ink jet head including an ink pathway communicated with a discharging outlet and an 
energy generating element for generating energy utilized for discharging ink from said discharging outlet said proc- 
ess comprising the steps of: . 

(i) providing a substrate provided with said energy generating element thereon, 

an ionizing radiation decomposable photosensitive resin con- 
taining a crosslinkable structural unit on said substrate so as to cover said energy generating element disposed 
on said substrate, ™ 

(Hi) subjecting said photosensitive layer to crosslinking treatment to convert said photosensitive iaver into a 
crosslinked photosensitive layer. 

(iv) forming a coating resin layer on said crosslinked photosensitive layer, 
35 (v) hardening said coating resin layer, 

(vi) irradiating ionizing radiation to said crosslinked photosensitive layer through said hardened coating resin 
layer to decompose and solubilize said crosslinked photosensitive layer so as to contribute to the formation of 
said ink pathway, and 

(vi) eluting said crosslinked photosensitive layer irradiated with said ionizing radiation to thereby form said ink 
40 pathway communicated with the discharging outlet. 



2. 



45 



3. 



A process for producing an ink jet head according to claim 1 which further comprises a step of irradiating ionizing 
radiation to only a predetermined portion of the crosslinked photosensitive layer which does not contribute to the 
formation of the ink pathway to solubilize said predetermined portion prior to the formation of the coating resin layer 
and a step of elut.ng said predetermined portion other than the remaining portion of the crosslinked photosensitive 
layer not irradiated with said ionizing radiation. 

A process for producing an ink jet head according to claim 2, wherein the coating resin layer is formed by means 
of solvent-coatina. w 7 
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A process for producing an Inkjet head according to claim 2, wherein the photosensitive resin layer is comprised 
of a photosensitive resin having a chemical structure represented by the following general formula (I) : 
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R i 



I 

t CH 2- C ^ A ^r- <*> 



I 

10 

o=c 

I 

R 2 

(wherein A is a structural unit capable of being crosslinked, R t is an alkyl group, R 2 is a group selected from the 
group consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic rings, and m and 
20 n are respectively an integer.) 

5. A process for producing an ink jet head according to claim 3, wherein the coating resin layer is comprised of a cur- 
able resin. 

25 6. A process for producing an ink jet head according to claim 5 which further comprises a step of forming a discharg- 
ing outlet at the coating resin layer. 

7. A process for producing an ink jet head according to claim 6, wherein the formation of the discharging outlet is con- 
ducted by means of dry etching using an oxygen plasma. 

30 

8. A process for producing an ink jet head according to claim 6, wherein the formation of the discharging outlet is con- 
ducted by means of photolithography. 

9. A process for producing an ink jet head according to claim 6, wherein the formation of the discharging outlet is con- 
35 ducted by means of excimer laser. 

1 0. A process for producing an ink jet head according to claim 3, wherein the coating resin layer is comprised of a ther- 
mocurable resin. 

40 1 1 . A process for producing an ink jet head according to claim 1 0 which further comprises a step of forming a discharg- 
ing outlet at the coating resin layer. 

12. A process for producing an ink jet head according to claim 11, wherein the formation of the discharging outlet is 
conducted by means of dry etching using an oxygen plasma. 

45 

13. A process for producing an ink jet head according to claim 11, wherein the formation of the discharging outlet is 
conducted by means of excimer laser. 

• ■ . 

14. A process for producing an ink jet head according to claim 1 , wherein the irradiation of ionizing radiation in the step 
so (vi) is conducted only for a predetermined portion of the crosslinked photosensitive layer which contributes to the 

formation of the ink pathway to solubilize said predetermined portion. 

1 5. A process for producing an ink jet head according to claim 1 , wherein the formation of the coating resin layer is con- 
ducted by means of solvent-coating. 
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16. A process for producing an ink jet head according to claim 14, wherein the photosensitive resin layer is comprised 
of a photosensitive resin having a chemical structure represented by the following general formula (II): 
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I 

R 4 

(wherein A is a structural unit capable of being crosslinked, R 3 is an alkyl group or halogen atom. R 4 is a group 
selected from the group consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic 
rings, and m and n are respectively an integer.) 

17. A process for producing an ink jet head according to claim 15, wherein the coating resin layer is comprised of a 
photocurable resin. 

1 8. A process for producing an ink jet head according to claim 1 7 which further comprises a step of forming a discharg- 
30 ing outlet at the coating resin layer. 

19. A process for producing an ink jet head according to claim 18. wherein the formation of the discharging outlet is 
conducted by means of dry etching using an oxygen plasma. 

35 20. A process for producing an ink jet head according to claim 18. wherein the formation of the discharging outlet is 
conducted by means of photolithography. 

21. A process for producing an ink jet head according to claim 18. wherein the formation of the discharging outlet is 
conducted by means of excimer laser. 

40 

22. A process for producing an ink jet head according to claim 15, wherein the coating resin layer is comprised of a 
thermocurable resin. 

23. A process for producing an ink jet head according to claim 22 which further comprises a step of forming a discharg- 
es ing outlet at the coating resin layer. 

24. A process for producing an ink jet head according to claim 23, wherein the formation of the discharging outlet is 
conducted by means of dry etching using an oxygen plasma. 

so 25. A process for producing an ink jet head according to claim 23. wherein the formation of the discharging outlet is 
conducted by means of excimer laser. 

26. A process for producing an ink jet head according to claim 1 , wherein the photosensitive resin layer is comprised 
of a photosensitive resin having a chemical structure represented by the following general formula (I): 
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(wherein A is a structural unit capable of being crosslinked, is an alkyl group, R 2 is a group selected from the 
group consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic rings, and m and 
20 n are respectively an integer.) 

27. A process for producing an ink jet head according to claim 26, wherein the photosensitive resin layer is comprised 
of a photo-crosslinkable resin. 

25 28. A process for producing an ink jet head according to claim 26, wherein the photosensitive resin layer is comprised 
of a thermo-crosslinkable resin. 

29. A process for producing an ink jet head according to claim 1, wherein the photosensitive resin layer is comprised 
of a photosensitive resin having a chemical structure represented by the following general formula (II): 
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(wherein A is a structural unit capable of being crosslinked, R 3 is an alkyl group or halogen atom. R 4 is a group 
selected from the group consisting of alkyl groups, substituted and non -substituted aromatic rings, and heterocyclic 
rings, and m and n are respectively an integer.) 

55 30. A process for producing an ink jet head according to claim 29. wherein the photosensitive resin layer is comprised 
of a photo-crosslinkable resin. 

31 . A process for producing an ink jet head according to claim 29, wherein the photosensitive resin layer is comprised 
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Patentanspruche 

5 1 . Verfahren zur Herstellung eines Tintenstrahlkopfes, der einen Tintendurchgangsweg, der mit einer AusstoGoffnung 
in Verbindung steht, und ein Energieerzeugungselement fur die Erzeugung von Energie, die ausgenutzt wird, um 
aus der erwahnten AusstoBSffnung Tinte auszustoBen, enthait, wobei das erwahnte Verfahren die folgenden 
Schritte umfaBt: 

10 (') Bereitstellung eines Substrats, das darauf mit dem erwahnten Energieerzeugungselement versehen ist, 

(ii) Bildung einer lichtempfindlichen Schicht, die aus einem durch ionisierende Strahlung zersetzbaren licht- 
empfindlichen Harz besteht, das eine vernetzbare Struktureinheit enthait, auf dem erwahnten Substrat, um 
das auf dem erwahnten Substrat angeordnete erwahnte Energieerzeugungselement zu bedecken, 

(iii) Vernetzungsbehandlung der erwahnten lichtempfindlichen Schicht, um die erwahnte lichtempfindliche 
Schicht in eine vernetzte lichtempfindliche Schicht umzuwandeln, 

(iv) Bildung einer Deckharzschicht auf der erwahnten vernetzten lichtempfindlichen Schicht, 

(v) Hartung der erwahnten Deckharzschicht, 

i 

(vi) Bestrahlung der erwahnten vernetzten lichtempfindlichen Schicht durch die erwahnte gehartete Deckharz- 
schicht hindurch mit ionisierender Strahlung, um die erwahnte vernetzte lichtempfindliche Schicht zu zerset- 
zen und loslich zu machen, so daB sie zur Bildung des erwahnten Tintendurchgangsweges beitragt, und 

(vii) Elution der erwahnten vernetzten lichtempfindlichen Schicht, die mit der erwahnten ionisierenden Strah- 
lung bestrahlt worden ist, wodurch der erwahnte Tintendurchgangsweg, der mit der AusstoBoffnung in Verbin- 
dung steht, gebildet wird. 

2. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1 , das ferner einen Schritt der Bestrahlung nur 
eines vorher festgelegten Bereiches der vernetzten lichtempfindlichen Schicht, der nicht zur Bildung des Tinten- 
durchgangsweges beitragt, mit ionisierender Strahlung. um den erwahnten vorher festgelegten Bereich vor der Bil- 
dung der Deckharzschicht loslich zu machen, und einen Schritt der Elution des erwahnten vorher festgelegten 
Bereichs auBer dem ubrigen Bereich der vernetzten lichtempfindlichen Schicht, der nicht mit der erwahnten ioni- 
sierenden Strahlung bestrahlt worden ist, umfaBt. 

3. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 2, bei dem die Deckharzschicht durch 
Beschichtung unter Verwendung eines Losungsmittels gebildet wird. 

4. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 2, bei dem die lichtempfindliche Harzschicht 
aus einem lichtempfindlichen Harz besteht, das eine chemische Struktur hat, die durch die folgende allgemeine 
Formel (I) wiedergegeben wird: 
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(worin A eine Struktureinheit ist, die vernetzt werden kann, R 1 eine Alkylgruppe ist. R 2 eine Gruppe ist, die aus der 
Gruppe ausgewahlt ist, die aus Alkylgruppen. substituierten und nicht substituierten aromatischen Ringen und 
heterocyclischen Ringen besteht, und m und n jeweils eine ganze Zahl bedeuten.) 

5. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 3, bei dem die Deckharzschicht aus einem hart- 
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6. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 5, das ferner einen Schritt der Bildung einer 
AusstoBoffnung bei der Deckharzschicht umfaBt. 

7. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 6, bei dem die Bildung der AusstoBoffnung 
durch Trockenatzen unter Anwendung eines Sauerstoffplasmas durchgefuhrt wird. 

8. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 6, bei dem die Bildung der AusstoBoffnung 
durch Photolithographie durchgefuhrt wird. 

9. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 6, bei dem die Bildung der AusstoBoffnung mit 
einem Excimer-Laser durchgefuhrt wird. 

10. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 3, bei dem die Deckharzschicht aus einem hit- 
zehartbaren Harz besteht. 

11. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 10, das ferner einen Schritt der Bildung einer 
AusstoBoffnung bei der Deckharzschicht umfaBt. 

12. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 11, bei dem die Bildung der AusstoBoffnung 
durch Trockenatzen unter Anwendung eines Sauerstoffplasmas durchgefuhrt wird. 

1 3. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1 1 , bei dem die Bildung der AusstoBoffnung mit 
einem Excimer-Laser durchgefuhrt wird. 

14. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1, bei dem die Bestrahlung mit ionisierender 
Strahlung im Schritt (vi) nur fur einen vorher festgelegten Bereich der vernetzten lichtempf indlichen Schicht, der zur 
Bildung des Tintendurchgangsweges beitragt, durchgefuhrt wird, urn den erwahnten vorher festgelegten Bereich 
loslich zu machen. 

15. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1, bei dem die Bildung der Deckharzschicht 
durch Beschichtung unter Verwendung eines LOsungsmittels durchgefuhrt wird. 

16. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 14, bei dem die lichtempf indliche Harzschicht 
aus einem lichtempfindlichen Harz besteht, das eine chemische Strukttir hat, die durch die folgende allgemeine 
Formel (II) wiedergegeben wird: 



(worin A eine Struktureinheit ist, die vernetzt werden kann, R 3 eine Alkylgruppe Oder ein Halogenatom ist, R 4 eine 
Gruppe ist, die aus der Gruppe ausgewShlt ist, die aus Alkylgruppen, substituierten und nicht substituierten aro- 
matischen Ringen und heterocyclischen Ringen besteht, und m und n jeweils eine ganze Zahl bedeuten.) 

17. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 15. bei dem die Deckharzschicht aus einem 
photochemisch hartbaren Harz besteht. 

18. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 17, das ferner einen Schritt der Bildung einer 
AusstoBoffnung bei der Deckharzschicht umfaBt. 
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19. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 18, bei dem die Bildung der AusstoBoffnung 
durch Trockenatzen unter Anwendung eines Sauerstoffplasmas durchgefuhrt wird. 

20. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 18, bei dem die Bildung der AusstoBoffnung 
durch Photolithographie durchgefOhrt wird. 

21. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 18, bei dem die Bildung der AusstoBoffnung mit 
einem Excimer-Laser durchgefuhrt wird. 

22. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 15, bei dem die Deckharzschicht aus einem hit- 
zehartbaren Harz besteht. 

23. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 22, das ferner einen Schritt der Bildung einer 
AusstoBoffnung bei der Deckharzschicht umfaBt 

24. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 23, bei dem die Bildung der AusstoBoffnung 
durch Trockenatzen unter Anwendung eines Sauerstoffplasmas durchgefuhrt wird. 

25. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 23, bei dem die Bildung der AusstoBoffnung mit 
einem Excimer-Laser durchgefuhrt wird. 

26. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1. bei dem die lichtempfindliche Harzschicht 
aus einem lichtempfindlichen Harz besteht, das eine chemische Struktur hat, die durch die folgende allgemeine 
Formel (I) wiedergegeben wird: 
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(worin A eine Struktureinheit ist. die vernetzt werden kann, R 1 eine Alkylgruppe ist. R 2 eine Gruppe ist, die aus der 
Gruppe ausgewahlt ist, die aus Alkylgruppen, substituierten und nicht substituierten aromatischen Ringen und 
heterocyclischen Ringen besteht, und m und n jeweils eine ganze Zahl bedeuten.) 

27. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 26, bei dem die lichtempfindliche Harzschicht 
aus einem photochemisch vernetzbaren Harz besteht. 

28. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 26, bei dem die lichtempfindliche Harzschicht 
aus einem thermisch vernetzbaren Harz besteht. 

29. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1 , bei dem die lichtempfindliche Harzschicht 
aus einem lichtempfindlichen Harz besteht, das eine chemische Struktur hat, die durch die folgende allgemeine 
Formel (II) wiedergegeben wird: 
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-(worin A eine Struktureinheit ist, die vernetzt werden kann, R 3 eine Alkylgruppe oder ein Halogenatom ist, R 4 eine 
Gruppe ist, die aus der Gruppe ausgewahlt ist, die aus Alkylgruppen, substituierten und nicht substituierten aro- 
15 matischen Ringen und heterocyclischen Ringen besteht, und m und n jeweils eine ganze Zahl bedeuten.) 

30. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 29, bei dem die lichtempfindliche Harzschicht 
aus einem photochemisch vernetzbaren Harz besteht 

20 31. Veiiahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 29, bei dem die lichtempfindliche Harzschicht 
aus einem therrnisch vernetzbaren Harz besteht. 

Revendications 

25 1 . Procede pour la production d'une tete a jet d'encre comprenant un passage d'encre communiquant avec une sortie 
de decharge, et un element de generation d'energie destine a generer de l energie utilisee pour decharger de 
I'encre depuis ladite sortie de decharge, ledit procede comprenant les etapes dans lesquelles : 

(i) on se procure un substrat portant ledit element de generation d'energie, 
30 on forme une couche photosensible constitute d'une resine photosensible decomposable par un rayonne- 

ment ionisant contenant un motif structurel reticulable sur ledit substrat de maniere a recouvrir ledit element 
de generation d'energie dispose sur ledit substrat, 

(iii) on soumet ladite couche photosensible k un traitement de reticulation pour transformer ladite couche pho- 
tosensible en une couche photosensible reticulee, 
35 (iv) on forme une couche de resine de revetement sur ladite couche photosensible reticulee, 

(v) on fait durcir ladite couche de resine de revetement, 

(vi) on irradie d'un rayonnement ionisant ladite couche photosensible reticulee k travers ladite couche de 
resine de revetement durcie pour decomposer et solubiliser ladite couche photosensible reticulee afin de coh- 
tribuer a la formation dudit passage pour I'encre, et 

40 (vii) on soumet a une elution ladite couche photosensible reticulee irradiee avec ledit rayonnement ionisant 

pour former ainsi ledit passage pour I'encre communiquant avec la sortie de decharge. . ■ - - 

2. Procede pour la production d'une tete k jet d'encre selon la revendication 1, qui comprend en outre une etape 
d'irradiation avec un rayonnement ionisant uniquement d'une partie predeterminee de la couche photosensible reti- 

45 culee qui ne contribue pas k la formation du passage d'encre pour solubiliser ladite partie predeterminee avant la 
formation de la couche de resine de revetement, et une etape d'elution de ladite partie predeterminee autre que la 
partie restante de ia couche photosensible reticulee non irradiee par ledit rayonnement ionisant. 

3. Procede de production d'une tete £ jet d'encre selon la revendication 2, dans lequel la couche de resine de revete- 
so ment est forrnee au moyen d'une enduction au solvant. 

4. Procede de production d'une tete k jet d'encre selon la revendication 2, dans lequel la couche de resine photosen- 
sible est constitute d'une resine photosensible ayant une structure chimique representee par la formule generate 
suivante (I) : 
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(dans laquelle A est un motif structurel pouvant §tre reticule\ R 1 est un groupe alkyle, R 2 est un groupe choisi dans 
le groupe constitue de groupes alkyle, de noyaux aromatiques substitues et non substitues et de noyaux heterocy- 
20 cliques, etm et nsont, respectivement, un entier). 

5. Procecle de production d'une tete a jet d'encre selon la revendication 3. dans lequel la couche de resine de revete- 
ment est constitute d'une resine durcissable. 

25 6. Procecle de production d'une t§te a jet d'encre selon la revendication 5, qui comprend en outre une 6tape de for- 
mation d'une sortie de decharge dans la couche de resine de revetement. 

7. Procede de production d'une tete a jet d'encre selon la revendication 6. dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'une attaque chimique a sec utilisant un plasma d'oxygene. 

30 

8. Procede de production d'une t§te a jet d'encre selon la revendication 6, dans lequel la formation de la sortie de 
decharge est effectuee par photolithographie. 

9. Procede de production d'une t£te a jet d'encre selon la revendication 6, dans lequel la formation de la sortie de 
35 decharge est effectuee au moyen d'un laser a excimere. 

1 0. Proc6de de production d'une t£te a jet d'encre selon la revendication 3, dans lequel la couche de resine de revete- 
ment est constituee d'une resine thermodurcissable. 

40 11. Procede de production d'une tete a jet d'encre selon la revendication 10, qui comprend en outre une etape de for- 
mation d'une sortie de decharge dans la couche de resine de revStement 

1 2. Procede de production d'une t§te a jet d'encre selon la revendication 11, dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'une attaque chimique a sec utilisant un plasma d'oxygene. 

1 3. Procede de production d'une tete a jet d'encre selon la revendication 1 1 , dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'un laser a excimere. 

14. Procede de production d'une t§te a jet d'encre selon la revendication 1 , dans lequel irradiation par un rayonne- 
50 ment ionisant dans I'etape (vi) est effectuee uniquement sur une partie predeterminee de la couche photosensible 

r^ticulee qui contribue a la formation du passage d'encre pour solubiliser ladite partie predeterminee. 

1 5. Procede de production d'une tete a jet d'encre selon la revendication 1 . dans lequel la formation de la couche de 
resine de revetement est effectuee par enduction au solvant. 



16. Procecle de production d'une tete a jet d'encre selon la revendication 14, dans lequel la couche de resine photo- 
sensible est constituee d'une resine photosensible ayant une structure chimique representee par la formule gene- 
rale suivante (II) : 
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(dans laquelle A est un motif structure! pouvant etre reticule, R 3 est un groupe alkyle ou un atome d'halogene, R 4 
est un groupe choisi dans le groupe constitue de groupes alkyle, de noyaux aromatiques substitues et non substi- 
20 tues, et de noyaux heterocycliques, et m et n sont, respectivement, un errtier). 

17. Procede de production dune tete k jet d'encre selon ta revendication 15, dans lequel la couche de resine de reve- 
tement est constitue e d'une resine photodurcissable. 

25 18. Procede de production d'une tete k jet d'encre selon la revendication 1 7, qui comprend en outre une etape de for- 
mation d'une sortie de decharge dans la couche de resine de revetement. 

19. Procede de production d'une tete k jet d'encre selon la revendication 18, dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'une attaque chimique & sec utilisant un plasma d'oxygene. 

30 

20. Procede de production d'une tete k jet d'encre selon la revendication 18, dans lequel la formation de la sortie de 
decharge est effectuee par photolithographie. 

21. Procede de production d'une tete k jet d'encre selon la revendication 18, dans lequel la formation de ta sortie de 
35 decharge est effectuee au rnoyen d'un laser a excimere. 

22. Procede de production d'une tete k jet d'encre selon la revendication 15, dans lequel la couche de resine de reve- 
tement est constitute d'une resine thermodurcissable. 

40 23. Procede de production d une tete k jet d'encre selon la revendication 22, qui comprend en outre une etape de for- 
mation d'une sortie de decharge dans la couche de resine de revetement. 

24. Procede de production d une tete k jet d'encre selon la revendication 23, dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'une attaque chimique k sec utilisant un plasma d'oxygene. 

45 

25. Procede de production d'une tete k jet d'encre selon la revendication 23, dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'un laser k excimere. 

26. Procede de production d'une tete a jet d'encre selon la revendication 1 , dans lequel la couche de resine photosen- 
50 sible est constitute d'une resine photosensible ayant une structure chimique representee par la formule generate 

suivante (I) : 
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(dans laquelle A est un motif structurel pouvant etre reticule, R 1 est un groupe aikyle, R 2 est un groupe choisi dans 
le groupe constitue de groupes aikyle, de noyaux aromatiques substitues et non substitues, et de noyaux hettro- 
20 cycliques, etm et nsont, respectivement un entier). 

27. Procede de production d'une tete a jet d'encre selon la revendication 26, dans lequel la couche de rtsine photo- 
sensible est constitute d'une rtsine photortticulable. 

25 28. Proctdt de production d'une tete k jet d'encre selon la revendication 26, dans lequel la couche de r<§sine photo- 
sensible est constitute d'une rtsine thermortticulable. 

29. Proctde de production d'une tete k jet d'encre selon la revendication 1 , dans lequel la couche de resine photosen- 
sible est constitute d'une resine photosensible ayant une structure chimique representee par la formule qtntrale 
30 suivante (II) : 
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(dans laquelle A est un motif structurel pouvant etre reticule, R 3 est un groupe aikyle ou un atome d'halogene, R 4 
est un groupe choisi dans le groupe constitut de groupes aikyle, de noyaux aromatiques substitues et non substi- 
50 tuts, etde noyaux hettrocycliques, et m et n sont, respectivement, un entier). 

30. Proctdt de production d'une tete k jet d'encre selon la revendication 29, dans lequel la couche de rtsine photo- 
sensible est constitute d'une resine photortticulable. 

55 31. Procedt de production d'une tete a jet d'encre selon la revendication 29, dans lequel la couche de resine photo- 
sensible est constituee d'une rtsine thermortticulable. 
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